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(54) INERTIAL PRESS-IN METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inertial 
press-in method having a high sealing property at a gap 
between a fitting projected part an a fitting recessed part 
which are given inertial press-in. 
SOLUTION: A plurality of peripherally continuous ring 
ribs 90 are formed in spaced intervals in the fitting 
directions of a fitting recessed part 82 and a fitting 
projected part 86 on the peripheral surface of the fitting 
projected part 86 of a second member 16 inertially 
pressed in the fitting recessed part 82 of a first member 
12. Inertial movement presses the fitting projected part 
86 in the fitting recessed part 82. The ring ribs 90 are 
tightly fitted in the inner perimetral surface 84 of the 
fitting recessed part 82 to mutual deposition. A gap 
between the fitting recessed part 82 and the fitting projected part 86 is continuously sealed in 
the peripheral direction, resulting in yielding a high sealing property. Ribs extending in parallel 
with the fitting direction may be provided together with ribs for sealing. Meshed ribs instead of 
the ring ribs may be provided to allow to function as the ribs for sealing. Ring ribs may be 
provided on the inner perimetral surface of the fitting recessed part. 
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* NOTICES * 

JPO and INPIT art not r«iponiibl« for any 
dunagtf causad by tha uaa of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The kinetic energy of the sense which approaches mutually is given to at least one side of the 
part I material which has a fitting crevice, and the part II material which has the fitting projected part 
which fits into the fitting crevice. It is the inertia press fit approach which presses a fitting projected part 
fit in a fitting crevice by inertia movement of the member which gave the kinetic energy. Prepare the 
protruding line for seals which followed the hoop direction at least in one side of the inner skin of said 
fitting crevice, and the peripheral face of said fitting projected part, and it sets after fitting of a fitting 
crevice and a fitting projected part. The inertia press fit approach characterized by considering as the 
condition that the clearance between both is continuously closed in a hoop direction by tightness fitting 
to the other party peripheral surface of the protruding line for seals. 



[Translation done.] 
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* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the improvement in the seal nature of the fitting section 
by which was pressed mutually [ two members ] fit by inertia movement of the member to which kinetic 
energy was given between two members, and tightness fitting was especially carried out about the 
technique of the inertia press fit which presses these 2 member fit mutually. 
[0002] 

[Description of the Prior Art] On the other hand, two members mutually pressed fit by the inertia press 
fit technique come out, a certain part I material has a fitting crevice, the part II material which is another 
side has the fitting projected part which fits into the fitting crevice, and a fitting projected part is pressed 
fit in a fitting crevice. The example is indicated by JP,9-66421,A. the part (the fitting section is called 
hereafter) of a fitting projected part and a fitting crevice by which each other was pressed fit and fitting 
was carried out « the clearance between a fitting projected part and a fitting crevice — liquid ~ be closed 
densely — it is desirable for seal nature to be high. It is because an inertia press fit technique can be used 
not only for association of the 1st and the part II material which does not need seal nature for the fitting 
section but for association of the 1st and the part II material which needs seal nature. However, by the 
conventional inertia press fit approach, although the peripheral face of a fitting projected part and the 
inner skin of a fitting crevice carried out field contact where fitting of both of each other is carried out 
when [ with the simple cross-section configuration of a fitting projected part and a fitting crevice ] 
circular, seal nature was low and there were the 1st combined by the inertia press fit technique and a 
problem to which the application of the part II material is limited. By the abrasion of the peripheral face 
of a fitting projected part, or the inner skin of a fitting crevice, dispersion of a dimension, dispersion 
(inclination) of the posture at the time of press fit, etc., the planar pressure of the field by which fitting is 
carried out mutually becomes an ununiformity, the part which is not fully stuck arises and seal nature 
falls. Moreover, except the ******, when an parallel protruding line is formed in the direction of fitting 
at one side of a fitting projected part and a fitting crevice, although a protruding line eats into the other 
party peripheral surface, since it is easy to produce a clearance, it becomes much more inadequate [ seal 
nature ]. 
[0003] 

[Object of the Invention, a technical-problem solution means, an operation, and effectiveness] This 
invention makes the above situation a background, it succeeds as a technical problem in the seal nature 
of the fitting section of the 1st and the part II material pressed fit mutually offering the high inertia press 
fit approach, and the inertia press fit approach of following each mode is acquired by this invention. 
Like a claim, each mode is classified into a term, gives a number to each item, and indicates it in the 
format of quoting the number of other terms if needed. This is for making easy an understanding of the 
typical thing of technical features given in this specification, and those combination, and technical 
features and those combination given in this specification should not be interpreted as being limited at 
the following. 
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(1) Give the kinetic energy of the sense which approaches mutually to at least one side of the part I 
material which has a fitting crevice, and the part II material which has the fitting projected part which 
fits into the fitting crevice. It is the inertia press fit approach which presses a fitting projected part fit in a 
fitting crevice by inertia movement of the member which gave the kinetic energy. Prepare the protruding 
line for seals which followed the hoop direction at least in one side of the inner skin of said fitting 
crevice, and the peripheral face of said fitting projected part, and it sets after fitting of a fitting crevice 
and a fitting projected part. The inertia press fit approach made into the condition that the clearance 
between both is continuously closed in a hoop direction by tightness fitting to the other party peripheral 
surface of the protruding line for seals. Although the vocabulary which "periphery" Comes to hit 
expressing the field inside a fitting crevice, the field of the outside of a fitting projected part, and the 
direction of the protruding line for seals, respectively is used, the cross-section configuration of a fitting 
crevice and a fitting projected part cannot be restricted circularly, but can adopt various configurations, 
such as other configurations, for example, a polygon etc. A through hole is sufficient as a fitting crevice, 
and a dead-end hole is sufficient as it. The protruding line for seals was continuously prepared in the 
hoop direction, and is closed in the hoop direction, and the clearance between the fitting crevices and 
fitting projected parts by which fitting is carried out is continuously closed in a hoop direction by the 
protruding line for seals. Even if the dimensional accuracy of the peripheral face of a fitting projected 
part and the inner skin of a fitting crevice is bad or an inclination is in the posture at the time of press fit, 
the protruding line for seals is projected and prepared at least from one side of these inner skin and a 
peripheral face, and since it is easy to deform, it can close and fit into the other party peripheral surface 
and fitness. And in order that the protruding line for seals may contact the peripheral surface of a fitting 
crevice in the condition near line contact, it becomes as compared with the case where a fitting projected 
part and a fitting crevice carry out field contact, seal nature is high, and possible to combine the 1st 
which needs seal nature, and the part II material with an inertia press fit technique. Moreover, by being 
easy to transform a protruding line, bundle cost tolerance of tightness fitting can be enlarged and 
processing cost can be reduced. 

(2) Make circular the cross-section configuration of said fitting crevice and said fitting projected part. 
The inertia press fit approach given in (1) term. There is an advantage it becomes less indispensable [ an 
advantage ] it to also become easy to make process tolerance high while it becomes easy circularly then 
about the cross-section configuration of a fitting crevice and a fitting projected part to process it, and to 
double the relative topology of the part I material and the part H material at the time of press fit. 

(3) form said protruding line for seals in the inner skin of the section near the opening of said fitting 
crevice at least (1) term - or The inertia press fit approach given in (2) terms. In the section near the 
opening of a fitting crevice, the seal of a fitting projected part and the fitting crevice will be carried out 
at least, invasion of liquids, such as water, in the clearance between a fitting crevice and a fitting 
projected part will be prevented at the opening side of the fitting crevice which is invasion opening of a 
liquid, and invasion of the liquid of the great portion of fitting section will be prevented. 

(4) form said protruding line for seals in the peripheral face of the section near the end face of said 
fitting projected part at least (1) term ~ or - The inertia press fit approach given in (2) terms. Above 
When the same effectiveness is acquired also in (3) terms, as compared with forming the protruding line 
for seals, formation also has an easy advantage in the section near the opening of a fitting crevice. 

(5) Open said protruding line for seals in one side of the inner skin of said fitting crevice, and the 
peripheral face of a fitting projected part, open spacing in the direction of fitting of a fitting crevice and 
a fitting projected part, and form more than one. (1) thru/or the inertia press fit approach of any one 
publication of the (4) terms. Two or more protruding lines for seals carry out the seal of the clearance 
between a fitting projected part and a fitting crevice, respectively, and its seal nature improves more. 
The whole part of a fitting projected part and a fitting crevice by which fitting is carried out may be 
distributed, and two or more protruding lines for seals may be prepared, and may be prepared in the both 
ends of the part by which fitting is carried out, respectively. A fitting projected part is supported in two 
or more places which two or more protruding lines for seals left in the direction of fitting, and the 
inclination to the axis of a fitting projected part is prevented. Moreover, if this mode is adopted when a 
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fitting crevice is a through hole, invasion of the liquid to the fitting section from opening of the both 
sides of a through hole can be prevented. Or a fitting projected part and a fitting crevice may make the 
protruding line for seals approach mutually, and may prepare it so that a seal may be intensively carried 
out [ near the opening of a fitting crevice ] by two or more protruding lines for seals. If it does in this 
way, invasion of a liquid at back of the fitting section of a fitting projected part and a fitting crevice will 
be prevented much more certainly. When a fitting crevice is a dead-end hole, also when it is a through 
hole, of course, this mode is effective. 

(6) form said protruding line for seals in the direction of fitting of said fitting crevice and fitting 
projected part along a right-angled flat surface (1) -- or - The inertia press fit approach of any one 
publication of the (5) terms. There is an advantage with easy formation of the protruding line for seals. 

(7) form at least in one side of the inner skin of said fitting crevice, and the peripheral face of said fitting 
projected part at least one protruding line prolonged in parallel with the direction of fitting of a fitting 
crevice and a fitting projected part (1) - or - The inertia press fit approach of any one publication of the 
(6) terms. When a fitting projected part is pressed fit in a fitting crevice, the protruding line prolonged in 
parallel with the direction of fitting eats into the other party peripheral surface, and the fitting section 
and a fitting crevice are clenched in a hoop direction. Thereby, if the 1st and the part II material are 
members which transmit torque to another side from one side, the improvement effectiveness of the 
transfer capacity of torsion torque will be acquired. Moreover, if the protruding line prolonged in 
parallel with the direction of fitting is previously prepared in the location by which fitting is carried out 
to the other party peripheral surface rather than fitting of the protruding line for seals is carried out to the 
other party peripheral surface, in case fitting of the protruding line for seals will be carried out, the 
fitting projected part and the fitting crevice are correctly positioned by the protruding line for seals, and 
are certainly pressed fit with the posture by which the protruding line for seals was stabilized. 

(8) (1) as which the protruding line which makes the shape of a network continuously mutually is 
formed in the boundary of these crevices, and the reticulated protruding line is operated as said 
protruding line for seals by distributing one side of the inner skin of said fitting crevice, and the 
peripheral face of said fitting projected part two-dimensional, and forming many crevices in it - or - 
The inertia press fit approach of any one publication of the (4) terms. In a hoop direction, continuously, 
it has closed in the hoop direction, the clearance between a fitting crevice and a fitting projected part is 
continuously taken up in a hoop direction, and seal nature of the protruding line which makes the shape 
of a network improves. 

[0004] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a detail 
based on a drawing. The suitable inertia press fit equipment for operation of the inertia press fit 
approach which is 1 operation gestalt of this invention is shown in drawing 1 . The 1st supporting 
structure 14 to which this inertia press fit equipment holds that it is fixed and horizontally the base 10 
and the part I material 12 as a pressed fit fit member, It has the 2nd supporting structure 18 which holds 
that approach is possible and horizontally the part II material 16 as a press fit member to the part I 
material 12 currently held by the 1st supporting structure 14, and the movement control unit 20 which 
controls movement of the part II material 16 currently held by the 2nd supporting structure 18. These 1st 
supporting structure 14, the 2nd supporting structure 18, and the movement control device 20 are formed 
in the base 10 by each. The movement control unit 20 includes the accelerator 22 and the real inertia 
movement implementation device 24. 

[0005] The 1st supporting structure 14 is equipped with the frame 30. The frame 30 is being fixed to 
said base 10. The hole 32 which extends horizontally is formed in the frame 30. The cylinder member 34 
as an attachment component is formed in the hole 32 removable. The pin 36 of the pair as attachment- 
and-detachment control-section material is formed in the direction of a path removable at the cylinder 
member 34 and frame 30. The pin 36 of these pairs prevents that the cylinder member 34 secedes from a 
frame 30, when made to insert in the cylinder member 34 and a frame 30 in the direction of a path by 
coincidence. Wearing to the 1st supporting structure 14 of the part I material 12 is performed as follows. 
First, the pin 36 of a pair is removed from the 1st supporting structure 14, and the cylinder member 34 is 
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removed from a frame 30. Next, the part I material 12 is fixed to the cylinder member 34, and a frame 
30 is equipped with both. 

[0006] The 2nd supporting structure 18 is also equipped with the frame 40. This frame 40 is also being 
fixed to said base 10. While extending in same axle with the part II material 12 held by the 1st 
supporting structure 14, the maintenance hole 42 of the owner bottom which carries out opening to the 
1st supporting structure 14 side is formed in the frame 40. The maintenance hole 42 holds the part II 
material 16 possible [ approach to the part II material 12 currently held by the 1st supporting structure 
14 ] by fitting in the part II material 16 possible [ an airtight and sliding ] substantially. Let the pars 
basilaris ossis occipitalis of the maintenance hole 42 be the stopper section 44. The stopper section 44 
positions the part II material 16 in the location of the normal in the maintenance hole 42, as a drawing 
destructive line shows. 

[0007] The air passage 50 is formed in the frame 40. This air passage 50 is connected to the air tank 54 
which always accumulates air in the bottom of pressurization in the port 52. In the middle of the air 
passage 50, the needle valve 56 as a control valve is formed. This needle valve 56 has the valve 58 
fitting of the sliding of was made possible to the frame 40, like illustration, intercepts an air passage 50 
and switches to the cut off state which prevents that the air (pressurization air) from an air tank 54 flows 
in the maintenance hole 42, and the open condition of permitting opening an air passage 50 and the air 
from an air tank 54 flowing in the maintenance hole 42. This change is performed by the cam 60 driven 
with the driving gear which is not illustrated. If a needle valve 56 is switched to an open condition, air 
will flow in the maintenance hole 42, the pressure of part II material 16 back will become higher than 
atmospheric pressure, and the kinetic energy of the sense which approaches the part II material 16 at the 
part I material 12 will be given. 

[0008] The 2nd supporting structure 18 is equipped with the conduit 62 as interior material of a 
proposal. An end is fixed to a frame 40, and the conduit 62 is arranged so that the wide-diameter hole 64 
of the part I material 12 where the other end is held at the 1st supporting structure 14 may be reached. A 
conduit 62 specifies the movement path of the part II material 16 by fitting in possible [ an airtight and 
sliding ] substantially with the part II material 16. That is, in this operation gestalt, the guidance path of 
the part II material 16 is formed of in cooperation with the maintenance hole 42 and the conduit 62. The 
slot 66 which extends in shaft orientations is formed in the periphery of the part which carries out fitting 
to the part I material 12 of a conduit 62, and the flueway is constituted. When fitting of the fitting 
projected part which the part II material 16 mentions later is carried out to the fitting crevice which the 
part I material 12 mentions later, the air room demarcated by these fitting crevice and the fitting 
projected part is always made open for free passage to atmospheric air by the slot 66, and a front 
pressure is mostly maintained by atmospheric pressure in the direction of fitting of a fitting projected 
part. 

[0009] The free passage hole 68 which makes atmospheric air open for free passage the air room formed 
behind the part II material 16 in the maintenance hole 42 just before the part II material 16 contacted a 
frame 40 further at the part I material 12 is formed. Therefore, just before the part II material 16 contacts 
the part I material 12, the pressure of the air room of part II material 16 back becomes almost equal to 
atmospheric pressure, and the part II material 16 will be in the condition of performing substantial 
inertia movement. That is, an air passage 50, an air tank 54, a needle valve 56, and cam 60 grade 
constitute said accelerator 22, the part which forms the free passage hole 68 among frames 40 
constitutes said real inertia movement implementation device 24, and these accelerators 22 and the real 
inertia movement implementation device 24 constitute said movement control unit 20 of each other 
jointly. 

[0010] The part I material 12 is a torsion bar spring used in the power-steering equipment of a car, and 
the part II material 16 is a shaft pressed fit in the torsion bar spring and balking impossible, and relative 
rotation impossible in the power-steering equipment. While the part I material 12 constitutes the shape 
of a cylinder with a stage generally, the fitting crevice 82 of a circular cross section is established in the 
end section. The diameter of the inner skin 84 of the fitting crevice 82 is a uniform straight cylinder side 
in shaft orientations. 
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[001 1] The part II material 16 has the configuration prolonged along with one axis in a circular cross 
section, and the fitting projected part 86 of the circular cross section which fits into said fitting crevice 
82 at the end section of that is formed. The part I material 12 and the part II material 16 are notionally 
shown in drawing 2 . As shown in drawing 2 , two or more protruding line slack protruding lines 90 for 
seals in a circle open spacing in the direction of fitting of the fitting crevice 82 and the fitting projected 
part 86, and are formed in the peripheral face 88 of the fitting projected part 86 of the part II material 16. 
[ two or more ] Two or more protruding lines 90 in a circle are formed in the direction of fitting of the 
fitting crevice 82 and the fitting projected part 86 along the right-angled flat surface, respectively, and 
the cross-section configuration was continued and prepared in nothing and a hoop direction, and has 
closed the shape of a perfect circle in the hoop direction. Moreover, the dimension before press fit of 
each outer diameter of two or more protruding lines 90 in a circle is all the same, and is made larger than 
the dimension before press fit of the diameter of the inner skin 84 of the fitting crevice 82. 
[0012] In advance of the press fit to the part I material 12 of the part II material 16, the 1st supporting 
structure 14 is equipped with the part I material 12, and the part II material 16 is held by the 2nd 
supporting structure 18. Fitting of the part II material 16 is carried out into the maintenance hole 42, and 
it is positioned by the stopper section 44. And a needle valve 56 is opened, air is supplied to the space in 
the maintenance hole 42 from an air tank 54, and the back pressure of the part II material 16 is made into 
high pressure from atmospheric pressure. Thereby, the part II material 16 is accelerated in the direction 
parallel to an own axis, and kinetic energy is given to the part II material 16. Consequently, the part II 
material 16 approaches the part I material 12, the part II material 16 contacts the part I material 12 soon, 
and the press fit to the fitting crevice 82 of the part I material 12 of the fitting projected part 86 of the 
part II material 16 is started. 

[0013] The kinetic energy of the sense close to the part I material 12 is given to the part II material 16, 
and the fitting projected part 86 is pressed fit in the fitting crevice 82 by inertia movement. While the 
protruding line 90 in a circle closes and fits into the inner skin 84 of the fitting crevice 82, joining of 
both of each other is carried out by frictional heat. The dimension before each press fit of the outer 
diameter of the protruding line 90 in a circle and the bore of the inner skin 84 of the fitting crevice 82 is 
set up so that joining of the protruding line 90 in a circle may be carried out to the fitting crevice 82. 
While the 1st and the part II material 12 and 16 are combined firmly by that cause, in after fitting of the 
fitting crevice 82 and the fitting projected part 86, the clearance between the fitting crevice 82 and the 
fitting projected part 86 is continuously taken up in a hoop direction, and high seal nature is obtained. In 
addition, it is closed, and the protruding line 90 in a circle and the inner skin 84 of the fitting crevice 82 
should just fit in, and welding is not indispensable. 

[0014] Another operation gestalt of this invention is shown in drawing 3 . In this operation gestalt, the 
fitting crevice 102 established in the part I material 100 constitutes the ** with a stage of an owner 
bottom, and let the major-diameter crevice 104 and pars-basilaris-ossis-occipitalis side be the minor 
diameter crevice 106 of a minor diameter for the opening side from the major-diameter crevice 104. In 
the peripheral face 1 14 of the fitting projected part 1 12 of the part II material 1 10, serration is formed in 
the part by the side of the tip (part of the side by which fitting is previously carried out to the fitting 
crevice 102), and the protruding line 1 16 to which the part of two or more crests (**) of serration 
extends in parallel with the direction of fitting of the fitting crevice 102 and the fitting projected part 
112, respectively is constituted. The protruding line 1 16 of these plurality is formed in the equiangular 
distance. Moreover, two or more (it sets in this operation gestalt and they are two pieces) said protruding 
lines 90 in a circle and same protruding line slack protruding lines 1 18 for seals in a circle are formed in 
the part which adjoins the protruding line 1 16 of the peripheral face 1 14 of the fitting projected part 1 12 
at the end face side (side by which fitting is carried out to the fitting crevice 102 and the back) of the 
fitting projected part 1 12. The distance from the axis of the fitting projected part 1 12 of the external 
surface of a protruding line 1 16 is smaller than the radius of the inner skin 122 of the major-diameter 
crevice 104, it is made larger than the radius of the inner skin 120 of the minor diameter crevice 106, 
and the outer diameter of the protruding line 1 18 in a circle is made larger than the diameter of the inner 
skin 122 of the major-diameter crevice 104. In addition, each of these dimensions is dimensions before 
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press fit. 

[0015] The part II material 1 10 is made to approach the part I material 100 like said part II material 12 
by the air supplied from an air tank, and fitting of the fitting projected part 1 12 is carried out to the 
fitting crevice 102 by inertia movement. First, although fitting of the part in which the protruding line 
1 16 of the fitting projected part 112 was formed is carried out to the fitting crevice 102, while a 
protruding line 116 passes without eating into the inner skin 122 of the major-diameter crevice 104 and 
eats into the inner skin 120 of the minor diameter crevice 106, joining of it is mutually carried out by 
frictional heat. Moreover, while it becomes tight with the inner skin 122 of the major-diameter crevice 
104 and they fit in, joining of them is mutually carried out by frictional heat. Two projected parts 1 18 in 
a circle are not recriminated with a protruding line 116, but it is pressed fit in the inner skin 122 of the 
major-diameter crevice 104 which is not damaged, and the 1st and the part II material 100,1 10 are 
combined certainly. In addition, in this operation gestalt, since the torque-transmission capacity between 
the part I material 100 and the part II material 1 10 is secured with interlocking to the inner skin 120 of 
the minor diameter crevice 106 of a protruding line 1 16, the need for the protruding line 1 18 in a circle 
welding with the inner skin 122 of the major-diameter crevice 104 is low as compared with said 
operation gestalt. 

[0016] Still more nearly another operation gestalt of this invention is shown in drawing 4 . In this 
operation gestalt, the part I material is constituted like the operation gestalt shown in drawing 1 and 
drawing 2 , and attaches and shows the same sign. Many crevices 136 are distributed two-dimensional 
by the peripheral face 134 of the fitting projected part 132 of the part II material 130, and are formed in 
it, and, thereby, the reticulated protruding line 138 which makes the shape of a network continuously 
mutually is formed in the boundary of these crevices 136. In the hoop direction of the fitting projected 
part 132, continuously, the reticulated protruding line 138 is closed and functions as a protruding line for 
seals. The dimension before press fit of the diameter (distance from the axis of the fitting projected part 
132 of the part located in a flat surface right-angled in the direction of fitting of the fitting projected part 
132 of the reticulated protruding line 138) of the external surface of this reticulated protruding line 138 
is made larger than the dimension before press fit of the diameter of the inner skin 84 of the fitting 
crevice 82. 

[0017] When the fitting projected part 132 is pressed fit in the fitting crevice 82, while it is closed by the 
reticulated protruding line 138 with the inner skin 84 of the fitting crevice 82 and it fits in, by the 
frictional heat of the reticulated protruding line 138 and the fitting crevice 82, joining of both of each 
other is carried out, and the 1st and the part II material 12,130 are combined firmly. Moreover, the 
clearance between the fitting projected part 132 and the fitting crevice 82 is continuously taken up in a 
hoop direction. 

[0018] In addition, in each above-mentioned operation gestalt, although the protruding line 90,118 in a 
circle and the reticulated protruding line 138 were formed in the part II material 16,1 10,130, they may 
be prepared in the part I material which has a fitting crevice. For example, two or more protruding line 
slack protruding lines 146 for seals in a circle are formed in the inner skin 144 whole of the fitting 
crevice 142 of the part I material 140 shown in drawing 5 . These protruding lines 146 in a circle are 
formed in the direction of fitting of the fitting crevice 142 and the fitting projected part 150 of the part II 
material 148 along the right-angled flat surface, the cross-section configuration constituted the shape of 
a perfect circle, and has closed them continuously in the hoop direction, and they open spacing in the 
direction of fitting of the fitting projected part 150 and the fitting crevice 142, and are formed in it. The 
dimension before press fit of the fitting projected part 150 of each bore of the protruding line 146 of 
these plurality in a circle is all the same, and is made smaller than the dimension before press fit of the 
diameter of the fitting projected part 150. 

[0019] At the time of the press fit to the fitting crevice 142 of the fitting projected part 150, while it is 
closed by the protruding line 146 in a circle with the fitting projected part 150 and it fits in, joining is 
mutually carried out by both frictional heat, and while the 1st and the part II material 140,148 are 
combined firmly, the clearance between the fitting projected part 150 and the fitting crevice 142 is 
continuously taken up in a hoop direction. 
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[0020] In the operation gestalt shown in drawing 1 and drawing 2 , one protruding line in a circle is 
good to even prepare. For example, as shown in drawing 6 , it is the location a little distant from the tip 
(edge by which fitting is previously carried out to the fitting crevice of the part I material) of the fitting 
projected part 162 of the part II material 160, and one protruding line 164 in a circle is formed in the end 
face section of the fitting projected part 162. Moreover, the path of opening makes the fitting crevice 
168 of the part I material 166 a larger ** with a stage than a pars basilaris ossis occipitalis. The diameter 
of the point in which the protruding line 164 of the peripheral face 170 of the fitting projected part 162 
in a circle is not formed is smaller than the diameter of the inner skin 174 of the major-diameter crevice 
172 of the fitting crevice 168, and is made larger than the diameter of the inner skin 178 of the minor 
diameter crevice 176. Moreover, the outer diameter of the protruding line 164 in a circle is made larger 
than the diameter of the inner skin 174 of the major-diameter crevice 172. Each of these dimensions is 
dimensions before press fit. 

[0021] At the time of the press fit to the fitting crevice 168 of the fitting projected part 162, the point in 
which the projected part 164 of the fitting projected part 162 in a circle is not formed is first pressed fit 
in the minor diameter crevice 176, and, thereby, the inclination to the axis of the part II material 160 is 
prevented. Subsequently, it succeeds in a seal by pressing the protruding line 164 in a circle fit in the 
major-diameter crevice 172. It passes without eating into the inner skin 174 of the major-diameter 
crevice 172, and the point of the fitting projected part 162 is pressed fit in the minor diameter crevice 
176. While the protruding line 164 in a circle does not recriminate with the point of the fitting projected 
part 162, but eating into the inner skin 174 of the major-diameter crevice 172 which is not damaged and 
closing and fitting in, with frictional heat, joining is carried out mutually and it succeeds in a seal good. 
Instead of using opening of a fitting crevice as a major diameter, an opening side is good also as taper 
opening which a diameter increases gradually. 

[0022] In addition, in the operation gestalt shown in drawing 1 and drawing 2 , although the diameter 
before press fit of a fitting projected part of the inner skin of a fitting crevice was made into 
homogeneity in shaft orientations, it is good also as taper inner skin of the minute taper value which 
becomes so small that the diameter before press fit keeps away from opening about the inner skin of a 
fitting crevice. For example, a protruding line in a circle is prepared in two places of the section near the 
tip, and the location distant from the tip, and each outer diameter of these protruding lines in a circle 
presupposes at a fitting projected part that it is the same. At the time of the press fit to the fitting crevice 
of a fitting projected part, when the protruding line in a circle prepared in the location which fitting was 
carried out while the protruding line in a circle by the side of the tip of a fitting projected part rubbed in 
the inner skin and perimeter from the part by the side of opening of the inner skin of a fitting crevice, 
and is distant from the tip of a fitting projected part is close to termination of press fit, fitting of it is 
carried out to a fitting crevice, and it rubs in the inner skin and the perimeter of a fitting crevice. 
Although the direction of the protruding line in a circle by the side of a tip has much abrasion loss with 
the inner skin of a fitting crevice depended for rubbing, by therefore, the thing for which inner skin of a 
fitting crevice is made into the above taper inner skin It becomes tight with the part near the fitting limit 
location (fitting edge of a side far from opening into which a fitting projected part advances) of a fitting 
crevice, and it fits in. The protruding line of another side in a circle It is closed with the inner skin by the 
side of opening of a fitting crevice, fits in, and is pressed fit by the same bundle cost, and joining can be 
carried out in the same condition. Moreover, although the dimension before press fit of each outer 
diameter of two or more protruding lines 90 in a circle was all made the same, it may be changed 
mutually. For example, while preparing a protruding line in a circle in two places of the section near the 
tip of a fitting projected part, and the location distant from the tip, respectively, the outer diameter of the 
protruding line in a circle by the side of a tip is made larger than another side. In addition, the diameter 
before press fit of the inner skin of a fitting crevice is made into homogeneity in shaft orientations, the 
protruding line in a circle which the protruding line in a circle by the side of the tip of a fitting projected 
part separated from the tip, and was prepared when a fitting projected part was pressed fit in a fitting 
crevice - the inner skin of a fitting crevice - grind - although there is much **** and abrasion loss is 
large, by enlarging the outer diameter, two protruding lines in a circle are mostly pressed fit in a fitting 
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crevice by homogeneity-less cost, and joining can be carried out in the same condition. In these cases, in 
three or more pieces and shaft orientations, all may separate spacing and may prepare a protruding line 
in a circle. If the diameter of the inner skin of a fitting crevice is made into homogeneity in shaft 
orientations, as for the outer diameter of a protruding line in a circle, it is desirable to make it the 
protruding line more in a circle by the side of the tip of a fitting projected part become large. Moreover, 
while making inner skin of a fitting crevice into the taper inner skin to which a diameter becomes small 
so that it separates from opening, the protruding line more in a circle by the side of the tip of a fitting 
projected part may make small the outer diameter of two or more protruding lines in a circle. In this 
case, while two or more protruding lines in a circle are pressed fit in a fitting crevice by the respectively 
same bundle cost, it is desirable to set up the outer-diameter dimension of a protruding line in a circle 
and the inside diameter of a fitting crevice so that joining may be carried out in the same condition. At 
the time of the press fit to the fitting crevice of a fitting projected part, the protruding line in a circle by 
the side of the tip of a fitting projected part Fitting is carried out without rubbing in the inner skin and 
the perimeter of a fitting crevice until it results near the fitting limit location of a fitting crevice. In inner 
skin and the perimeter, it rubs [ near the fitting limit location of a fitting crevice ], and it is pressed fit, 
wearing out. The protruding line of a side far from the tip of a fitting projected part in a circle It is 
pressed fit rubbing against the inner skin of a fitting crevice, when close to termination of press fit, and 
the thing with two or more almost same protruding lines in a circle which amount wear is carried out 
and is substantially pressed fit by the same bundle cost is desirable. 

[0023] Furthermore, in the operation gestalt shown in drawing 3 , one protruding line for seals is good to 
even prepare. Moreover, in the operation gestalt shown in drawing 4 , as well as [ the situation is almost 
the same as the case where a protruding line in a circle is prepared in a fitting projected part, and ] the 
case where a protruding line in a circle is prepared when preparing a reticulated protruding line in the 
fitting projected part of the part II material and making it function on it as a protruding line for seals, 
various modes can be taken. 

[0024] Moreover, it combines mutually and each description given in each above-mentioned operation 
gestalt can be carried out. For example, while preparing a reticulated protruding line in the operation 
gestalt shown in drawing 4 , the protruding line prolonged in parallel may be prepared in the direction of 
fitting from it at a tip side. Moreover, when preparing the protruding line for seals in the inner skin of a 
fitting crevice, the protruding line for seals by the side of opening may make a bore small, or a tip side 
may make the diameter of a fitting projected part small. 

[0025] In addition, this invention can be carried out in the mode which performed various deformation 
and amelioration based on this contractor's knowledge, without deviating from a claim. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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0i«^HI»8 2(7)Wfflffi8 4ti*u*y«^i"=Ki*«fc 

[OO 1 4] *$6W(D»]<&Hi6»2«*H3(c*-f „ 
«S»«Blr*Sf-C, 3!1«*ri OOI=tftlff>*ifc«^IH«S 

1 0 2i**is<Dift#tt*)au, BSP*i*<^siia«i o 

4 . lS»ll!IA<*SIHtt 104*y ti(D'Mia» 1 0 6 
titlXl^. *2»*t1 1 0»«M»1 1 205*1-® 

ii 1 4i=i±, -?-<D5fesiis«<offl«- (jfe(-iR#caap 1 02 

y. -b U— v a UU (SS) <D»#A<**v **t. 

«^H» 1 o 2 H2t roR^^iail^^ffi^ 

Jlt;*SI*1 1 6£«J5*L.t:In.5. w*t&*»©**1 
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1 6 1*. *ftftlHMl=ttlt&*L-CLx«. 
1 1 2(D*1-JSffi1 1 4 0531*1 1 6IC. »£-3?»1 1 2 
cDS4*«J (MfrGSiM o at&irtR^ttaWJ) l=*5l> 
T»»t*9»l=. fItBRSl#3S*9 0,tH«<D->-;U 

ffl3e*fc-&RSM*3s*i i s*<«»« (*iijfeje«si=a3 
t^ri±2ii) . sit^+L-ci^o 3^*1 1 6©na6«)« 

£3S*P1 1 2©|»«ANP,<DiJB*l±. *gE3S&1 04J)rt 
IS1 2 2 0)#gAy/]^<. >JMllHtt1 O 6(0F*JJSffi 
1 2O(0f§J:y*#<*Htfcy, RHM*3€*1 1 8 

o)HSi±, ^aia»i 0 4©rtHai 2 2 05iss«ty*: 

[O O 1 5] 3S2»*M 1 Ol*. *FfES52*MvM 2£|5j 

xr^V^A^^^H-SiTirJjorlBlSP+t 
1 ooi:iifi*ttb<i. lttlHCJ:yiM«i 1 2 
A<«£E3»1 0 2lc«*£;KS. *r. «*3S»1 1 2 
<03S*1 1 6A<|ftM-b»4xfc»»A<«^IH«1 0 2lc«fc 
**L**<, 31*1 1 6li. *£lHiaS1 O 4<35F*J»EB 1 2 
2(C|±*^jit?Ct<f <lll. /MSEWH 0 6(0^9 

*fc. 2«<DRaMK35*1 1 8I±^SIH»1 

0 4<oniS1 22iL*y«*t4tttl:. WSS* 
l=J:yELM=*»**i*. 2«<DRHM*35ffl1 1 8 I*. 

31*1 1 etty^r. jfib^^r^L^aiaasi 

O40M9S1 2 2(=I£A;*4v 35 1. 35 2«J#1 0 
0. 11 oA«!»|::tt* **!.«. «C*5, *XlkJimi::£ 
UTI±. IS 1 »*M 0 0,t35 2*W 1 1 OtO>m<D h-JU 
?aiM6a 1*35*1 1 6<D/MSIH»1 0 6<OF*5BiB1 2 
0^0)iEUii^-l=<}:or««*4x*fcto. RH#35*1 

1 8A<^SK1«1 0 4fflrtlffi1 2 2i:58*-r-5^i:<D 

[0 0 16] **M<oai=»J<C3l!6»!B*!a4l=^-r. 
T. 35 2**t1 3 0<D«#35»1 3 2<D*ffliH1 3 41: 

^jvcasy. **ii=«ty, ^f>iHi!i3 6©«*i:i 

•6. Htt35*1 3 8I4. «^35«1 3 2©«*l$H=*5l* 
T*«U BCTfi«, 5/-A«WfciLTllit4. 
Ctf>«#35* 1 3 8 amai<©«« (*M*35* 13 85)« 
^35»1 3 2<D«*^lSl(ciEft^ 3 FSl*1l=ia«-ri)»«- 

(»«^«ci 3 2 attiifr &<z>!eiK) <©ffAiu©^-a 

l±. «^B!lffl5 8 2<Drt«ffi8 4 0>a:g(DJIAlB<D^5i«fc 

[0 0 1 7] «^-3ffP1 3 2*<«£-G3»8 2|CEA^*T. 
H#3I*1 3 8i<«#l!il»8 2fl)rtlffi8 4i 

L*y**-r*tt*i=. i««35*i3 8, admass 
2(om^imz^^xmmi><s.iMzmmts^ »i. 352 

ffl*M 2. 1 3 0*<3tHC:IS*£ti*. *#3*» 



1 3 2±:«£-|H«5 8 2 t<DI»PiS)*<ffl*|fi]l~*Jt>ril«L 

[0 0 18] fcfc\ ±eft5Uk]»Sl=JSl*-C. RS|#35 
*9 0. 1 1 8*J«fcr/««35*1 3 8I±, 3S2«g*M 
6. 1 1 O, 1 3 0(Cj9!l+e.tvr^fcA<. «£-l3»£* 
*-«Ml«ttl=IKltTtJ:lt. 0 5l:st*1 

«P«1 4 0<©K^Eflffl 1 4 2(0^151 4 4±<*(C|±, 
fc»(Dv-;UJH3&*fc-SRaM*3€* 1 4 6A<»l+C>tiT 
I**. ^JigRttRMbl 4 6 1*. «SD3» 1 4 2 i: . 
35 2«#1 4 8<J>|R^3?»1 so&«)ltt#&Ai::Mtt 
¥S(=5ttoT»ja*ttT*>y. BfBJtMfctfURtt^J* 

l, «*iau=*j^ra«L-cBHi:rfcy. «^35»i 5 

Oi:«£lH«1 4 2tfl>*K#*lSJI=IBlHS*35ltT»** 

«^36»1 5 oaEAIOTftfi. 4»HtT?*oT. 6* 
«M1 5 0<J5eg<7>ffAltt^-&J:y'J^ < **ITI> 

[O O 1 9] «^35«1 5 0<D««-|a«B1 4 2^0)EA 

BSC: I*. R3H*35*1 4 6A<K6-38»1 5 0£L*y« 
*-r*tttl=. S#<D*»l!M=«fcoTSlM=*»* 
*U R1, 35 2»«14 0. 1 4 8A<aia(cttl^$*v4 
<k i: tic, ft£-35fi? 1 5 O 1 4 2 ko>mmt>< 

[0020] 0 1 *5<fctf0 2 Irip-f StlfcJ&SKifc^TR 
&#36*l±1«»l+ -T?*.*^. 0 6lc^ 

-r,fe5l=, 35 2*M*1 6O0>«*35»1 e 2 0>^4jB (35 
1»«©*^C0«I=5EI=*^*H-61SS) 
&X7feo-C. «£35«M 6 2 0)S««i:. RB*#35* 
1 6 4$1«»l+-5„ 351»*t1 6 6(DJft*IH«P 

1 6 8I4. BBP»<»SA<)S»«ty^:#^«f**i:^-«.. 
«*3S« 1 6 2 <»*l-SiaH 1 7 0 a)R»tt3S* 16 44<» 
l+e,*iT^nfUjtSJS»a>ltgl4. »^D3»1 6 8©*§ 
C3»1 7 2©RfflSBl 7 4<©EgJ;y/h* <. 
1 7 6(DRjatB1 7 8(©Kg«fcy*#< **tTl.v^)„ * 
f=, R3ltt3l*1 6 4(D>1-S»*. ^Sm»1 7 2<0RH 
3B1 7 4©ISJ:y^:#< $*vTL^*. cft*©^-** 

[002 1] t«*35» 1 6 2 0>«*G3» 1 6 8 -(Off A 
ftl=I±. W^3f»1 6 2©RBI*38«IJ1 6 4A<» 

ltfe+LTL'"5fL^ai|SA<^SIH»1 7 6lcEA**U ^> 
*ll=«ty, 352SW1 6 0(D(t*S(=»-rS«*A<lftih* 
*v-6. ^L^-C?, R»!K35*1 6 4A<^SG3ap i 7 2I-EE 
A**t*^tl=«ty, ->— ;UA<^**i.i). IR^3IW1 6 
2<©£JXa&l±. ^mEfl«1 7 2<Df*1fflffi1 7 4|C|±*^ 
afcc£fc<ailL-C/JxglH»1 7 SirlEAS+Li),, R 
51*35*1 6 4 1*. iR^3f«S1 6 2®ftf«^|y^ 

r, jn&stir^«t^aia»i 7 2©Rfflai 741: 
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(4aictftlff,*tfcR5ltt^*l±. J£A<B*£TC:S&^B#£ 
|cfclxr»*L^5o *0)tz£>. 5fca*«<BR»K£*a>* 

^ea«<B«£i»sfit» («^»*<£A^*rap^*» 
isjCLaweEAStu Pii:tit«i-t?***tt^<fc5ic-r 

|,Zt^*l.o «**<DR»ttS*9 0(&*tt 

5fe**^Ht*Lfca*i: <D 2 am ic^-tt^HRaitt*** 
5fe*«a)RHItt^lfe(Dna*flb*<fcy 

wmzfrXZiiZkZ. tft^«<0*tt«<BR«tf^* 

i±. 5fe«^b»Hri9Eitt)tLfcRaitt*^<fcy K# 

ni$*#< Lt*5< C<kicj;tj % 2«<DR*t*^fert< 
l5lS«-*LAft-e«^!HI»(cBEA*+i. I^Cttffi-C* 

^*«PO)5fea«a>R5l«^*l5 if * # < <P £ * 5 l=-f * 

rii*^*(s^*< itui\ 

RSH*^**<^H^*tPl C L#>ftX»&wmzE.A£*i 
LI*. K^SP(DtK^lHl»^(7)l±AftlC. «^»<D* 



Sffit±S^fet>TStia-oT»«Lool£A*tL. tfc 
^»0)**^^at^«a>RaM*^*(i. fiEA<D»7(C 

X. ai*fl<DRBI*^*M5l^i:*»fiL. 

C L BE A 2 4x * £ ? Iz-T $> C £ £ L l><0 "C 

HJt^filcfe^-c. «2»«<Z)«^3l»ir*«^**l4 

&mzF*mft&&£&ttz>i*&tm$m£x$>v. rs* 

CO 0 2 4] JifH#*Jfe^«SlcfB*(D#1*«liS 

Kit -5*6-. BUP«a>->— WSS'J^< 
[0 0 2 5] 1#*f»*<Di6H**Bi-r^-i:^ 

<. ^nm<»tomizit'5^x9*<»xi&. *A*steLfc 

ir»a^HH4ffiAI*Se*^«S5Wfffiia-efc^o 
[0 2] Jiffi«ttaAiS»!c^LNrSlMrEA**i^* 
l««*5J:tflK2»*t*««:Mlc^-rH-efc^o 

[H3] *§ew<D%\<Dnmi&»xto&MteE.Att£iz± 

[34] ^HB^^M^a^SJfe^ffi-efc^lflttEEA^ 
lcJ;yffA*^'i)mi»***5cfcl/*2»#**^Wlc^ 

[B5] **^©S(cSiJ(D*J6^«T?fc^)«ttHA^>i 
(c^yjBEA^jK-S)^ 1 »*tfcc*:tK»2«*t*«^6*I(^^ 

[H6] ^^(D^|c»jco^J6^»-C*-61llttJEA*^ 
[»*a>»wi 

12:$1fiS|t 16:1B2»« 8 2 : ^MSP 
8 4 : I*)Ji3D 

8 6 : «*^» 8 8 : WIS 9 0 : RStt^ft 

100:*1»« 
10 2: «^Dfl» 110: «2»« 1 1 2 : « 

114: ttJS® 116: ^Ife 1 1 
8 : R9H*?I* 1 2 0, 1 2 2: F*JJSffi 1 3 
0 : 3S2fM* 13 2: 134: fl-HSi 

13 6: CAS 
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13 8: f))K$$ 140:SR1»** 142:« 2*W 162:1^9 1 6 4 : nitl*3S& 

^•1H» 14 4: ftfflpS 146: FHttt^gs 1 6 6 : % 1 fflS*t 168: K^0fl« 170: 

148 :l2»*t 1 5 O : 1 6 O : % ttJBffl 1 7 4. 1 7 8: P*?J3H 

[BB1] 




106 



[S3 4] 

[35] 
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7P> h^— V<DI*# 

(72) Si 3S£ (72)*W# ttl*J 

(72)*W# tt 
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